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Abstract - A new bore-hole from the Petchora Depression (northeastern Europe) yielded 

a rich Paleocene-Eocene record which allowed, for the first time, the study of dinoflagel- 

late cysts in the whole Polar and Pre-Polar Ural region. The simultaneous occurrence of 

dinoflagellates in the whole section, benthic foraminifera in the Palaeocene part and 

diatoms in the Eocene section permits a high-resolution biostratigraphy. The lithological 

and micropalaeontological analyses suggest the existence of a marine basin in the Polar 

and Pre-Polar Ural area and its constant communications with the west Siberian epiconti- 

nental sea during the Thanetian-Ypresian. 0 2000 Academic des sciences / iditions sci- 

entifiques et mkdicales Elsevier SAS 

Paleogene / northeastern Europe / stratigraphy / dinoflagellates / diatoms / benthic foraminiferas / 
palaeogeography 

R&um~ - Nouvelles don&es micropakntoiogiques et pali?ogi?ographiques 
du PalCzogCme de la &pression de Petchora, Nord-Est de la Russie europCenne. Un 
nouveau sondage carott dans la dkpression de Petchora (Europe du Nord-Est) a r&616 
une longue sequence d’9ge Paleodne-fiodne, qui a permis l’etude, pour la premi&e 
fois, de kystes de dinoflagelles dans toute la zone de l’Oura1 polaire et prC-polaire. La 
r&partition simultan6e des dinokystes dans toute la section, des foraminifttres benthiques 
dans la partie paleocene et des diatomees dans la section eo&ne a conduit ri dCfinir une 
biostratigraphie a haute rCsolution. L’analyse lithologique et micropal6ontologique sug- 
g&e l’existence d’un bassin marin dans la rkgion de l’Oura1 polaire et pre-polaire et de 
communications constantes avec la Siberie occidentale pendant le Thangtien-Ypr&ien. 
0 2000 Academic des sciences / kditions scientifiques et medicales Elsevier SAS 

Pali%ogCme / Europe du Nord-Est / stratigraphie / dinoflagelh / diatom&s / foramini&es 
bentiques / pali?og&ographie 

Version abrkgtte 
diatomCes, dans la oartie nord-est de la Russie euro- 

1 

peenne &ndra de la Grande Terre et de l’Oura1 polaire) 
[6, 10, 281, puis I’analyse lithologique de ces dep8ts 
terrigenes et siliceux du Paleogene de 1’Europe du Nord- 

Les premieres decouvertes de sediments d’sge Palko- 
g&e, contenant des assemblages de radiolaires et de 

* Correspondence and reprints: alina@isem.isem.univ-montp2.fr 
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Est [l, 2, 31, conduisent ri exclure le nannoplancton et 
les fordminifgres planctoniques comme outils biostrati- 
graphiques. Ld zone de l’oural polaire etait interpr@e 
comme une rkgion de sedimentation continentale [I& 
24, 291. 

Les tl-avauX sur les skdiments m&ozoiques- 
&nozoiques du bassin Arctique [12, 131 ont mis en 
kvidence l’influence des eaux arctiques. Pendant le 
Pal&ocGne-i?o&ne, le detroit de Turgay et la mer de 
Siberie occidentale participaient d’un systPme de com- 
munication permanente entre le bassin Arctique et 
l‘o&an mondial. L’influence de chaque source dans cet 
echange de masses d’eau n’ktait pas etablie. 

Le sondage no 228, localis dans la depression de 
Petchora (vallee de Lemva) (&ure I), zone de l’oural 
occidental polaire, presente 360 m de skdiments c&ta&s- 
tertiaires. Deux formations lithologiques ont M identi- 
frees dans l‘intervalle paleogene : Kirshorskaya et Vora- 
vogskaya (figure2). La partie inferieure de la formation 
Kirshorskaya (357,0-297,0 m), discordante par rapport 
aux gr& du C&ace, se compose d’argiles li aleuronite 
et de gaizes sableuses avec quartz et glauconite. La 
partie superieure (297,0-274,B m) est une alternance 
d’argiles et d’argiles gaizeuses avec des intercalations de 
gr&s et d’aleuronite. La formation Voravogskaya (274,8- 
86,0 m), discordante sur la formation prkckdente, com- 
prend des diatomites et des argiles 2 diatomees. 

1. Dinoflagellks 

Leur repartition dans toute la partie paleoggne a per- 
mis de reconnaitre ici differentes zones. Six zones de 
dinoflagelles, determinees par la presence de mar- 
queurs stratigrdphiques, ont et6 comparges par la suite 
avec les zonations europeennes [9, 231 (figure_3) : 
l la zone g A. margarita (357,s287,0 m), d&erminGe 
par la presence de Deflandrea denticulata, correspond 
2 la mGme zone ouest-europeenne (NP8 et P4 (pars)) 
et, par consequent, un 8ge Thanetien lui est attribue ; 
l la zone 2 A. hyperacanthum (287,0-284,2 m> est deter- 
minke par la premiPre apparition d’A. homomovpbum 
(Europe occidentale : NP9 (pars) et P4(pars)-P5(pars) 
[23] ; cette partie de la formation Kirshorskaya est datee 
du Thanetien par l’assemblage ?I A. hyperacantbum. 

l la zone ;i A. augustum (284,2-271,4 m), caractCri&e 
par l’apparition d’A. augusturn, est kquivalente & son 
homologue europkenne ; en Europe occidentale, elle 
correspond $ NP9 (pars) et P5(pars)-Pb(pars) ; elle est 
attribu& au Thdnktien terminal-\ipr&ien bdSal (l’inter- 
valle compris entre 271,4 et 267,1 m n’a livre aucun 
marqueur stratigraphique : A. augusturn ;1 disparu, alors 
que le marqueur suivant n’est pas encore prksent) ; 
l la zone g W. meckelfeldensis (267,1-216,2 m) (appari- 
tion du marqueur W. meckelfeldensis) permet, dans la 
partie infkrieure de la formation Voravogskaya comme 
en Europe occidentale, de dater ces sediments de l’Ypr& 
sien (NPlO(pars)-NPll(pars)) ; 
l la zone 2 D. uarielongitudum (216,2-175,0 m), entre 
les premieres apparitions de D. zrarielongitudum et Cb. 
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coleothypta, [231 confirme, comme en Europe occiden- 
tale, l’sge Ypresien (NPll(pars)-NP12(pars) ; 
l la zone 2 Ch. coleotypta s.1. (175.046.0 m), distin- 
g&e par la premigre apparition du marqueur, corres- 
pond partiellement 2 la zone Ch. coleoth ypta sstr. de 
Powell [231 (NP12(pars)) ; la presence d’A. dik?yoplo- 
kum et de Ch. coleotypta subsp. rotundata, dans la 
partie supkrieure de ia sequence, permet d’klargir l’inter- 
valle stratigraphique (NP12-NP13) et de l’attribuer Li 
l’Ypr&ien sup&ieur. 

2. Foraminif&es agglutids 

Les assemblages des foraminifgres agglutinPs recon- 
nus dans la formation Kirshorskaya incluent les taxons 
qui caract&isent les associations pal@oc?nes (Than& 
tien) de la Siberie occidentale [22]. 

3. Diatomees 

Quatre zones sont determinees dans la formation Vora- 
vogskaya (M. umlensis, C. payeri, P. gracilis et G. PO+ 
actis). Elles correspondent aux zones Ctablies dans la 
mer de Kara [ll, 261 (NPll-NP13) et confirment l’gge 
Ypresien de la formation Voravogskaya. 

La succession lithologique de la carotte no 228 prele- 
vee dans la dkpression de Petchora est similaire $ celle 
d&rite en Oural oriental et en Siberie occidentale, oti 
l’on observe ggalement le remplacement vertical des 
argiles gaizeuses du Paleocene par les diatomites de 
1’fiocPne. Les gaizes et les argiles gaizeuses de la forma- 
tion Kirshorskaya (357,0-274,8 m> semblent reflCter la 
transgression du Thdnktien, tandis que l’intenralle de la 
formation Vordvogskaya entre 274,8 et 267,1 m corres- 
pond g la regression de l’Ypr&ien basal. La disconti- 
nuitk 2 la limite entre les deux formations et l’absence 
des zones de Dinoflagelles 2 Gl. ordinata et i W astra, 
ktablies en Europe occidentale, sugg&-ent que les diato- 
mites de la formation Voravogskaya (267,1-86,0 m) 
appartiennent ;i la deuxigme phase transgressive, d’sge 
Ypresien. Les enregistrements de cette transgression, 
accompagnee par une bio-silicification intensive [27]. sont 
connues dans les regions voisines, dans le Nerd de 
l’Oura1 polaire et en Pay-Hoi’ [20, 281. Les assemblages 
de microorganismes, determines dans la carotte no 228, 
sont similaires ?I ceux de Siberie occidentale. Ainsi, les 
diatomees J’yxilla gracilis, Coscinodiscus pqeri et M. 
uralensis sont largement distribuees dans la region adja- 
cente. Comme les especes de Dinoflagelles Cerodinium 
markovae, Wetzeliella coronata et Soaniella granulata 
etaient considWes prCcCdemment comme endemiques 
de la Sib&ie, leur presence ici sugg&e une communica- 
tion permanente entre les bassins marins du Petchora et 
de Sib&rie occidentale pendant le Paleo&ne recent- 
&c&e ancien. 

L’etude des Diatomees et des Dinoflagelles permet 
d’interpreter les paleoenvironnements du bassin marin 
de la depression de Petchord. La dominance des eco- 
groupes cc D$andrea ~s et cs Wetzeliellielloideae t~ et, par- 
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fois, des genres Areoligera, Glaphyrocysta et Spiniferites 
indique la prksence de conditions lagunaires dans le 
bassin du Petchora pendant le Thanktien-Ypresien. Les 
associations koc&nes de Diatomees sont caractkriskes par 
la predominance d’espkes mkroplanctoniques et tycho- 
pklagiques, ce qui est typique des environnements de 
plate-forme continentale (conditions kpicontinentales). 

Nos ksultats lithologiques et paleontologiques per- 
mettent d’ktablir une palkog6ographie du PaEogke de 
la zone de l’Oura1 polaire et prk-polaire, difkente de 
celle admise pkcildemment [18, 241. Nous proposons 
que la skdimentation dans la depression de Petchora et 
en Sibkrie occidentale au Thanktien-Ypresien se soit 
produite dans un bassin (figure 4). 

1. Introduction 

The first discoveries of Paleogene sediments in north- 

eastern European Russia (Great Land Tundra and Polar 

Ural regions) were made forty years ago: only two out- 

crops with radiolaria and diatoms assemblages were 

described [28], then two bore-holes (Laya and Saroda 

River regions) yielded sediments with benthic foramini- 

fers and radiolaria of Paleocene age [5, 101. Afterwards, 

Afanasieva characterized Paleogene and Neogene sedi- 

ments in northeastern Europe (Polar and Pre-Polar Ural 

area) [l-3]. The lithological analysis indicated a terrig- 

enous and siliceous sedimentation during the Paleogene 

in northeastern Europe. This excluded any stratigraphi- 

cal use of calcareous nannoplankton and planktonic fora- 

minifers in this northern area. Furthermore, detailed 

palaeogeographical reconstructions for the Paleogene of 

the Petchora Basin (Polar Ural region) were missing or 

the Polar Ural region was interpreted as an area of con- 

tinental sedimentation [I 8, 241. 

Increasing interest for the Mesozoic-Cenozoic history 

of the Arctic basin during the last two decades required 

more detailed investigations of the regions opened to 

the Polar area [12, 13, 171. The aim of these studies was 

to obtain evidence of the influence of Arctic waters on 

the sedimentation, whereas no connection between the 

Arctic Basin and the Pacific Ocean existed during the 

Paleogene. The communications between the Arctic 

Basin and Atlantic Ocean were difficult and only pos- 

sible through a complex system of straits [17, 181. Dur- 
ing the Paleogene, the Turgay Strait and the West Sibe- 

rian epicontinental basin participated in a system of 

permanent communications between the northern basin 

and the open ocean allowing water exchanges between 

the Arctic and Tethys basins. It is, however, very difficult 

to distinguish the influence of each source in this water- 

mass exchange. The problem can nevertheless be 

addressed by the precise study of the Paleogene marine 

sections in the Petchora Depression (Polar Ural area), 

which is directly connected to the Amerasian Basin by 

the Kara Sea. 

The purpose of this paper is to present new data, 

obtained from the marine Paleogene section of bore- 

hole No. 228 in the Petchora depression (figure I) based 

on the study of dinoflagellate cysts, benthic foraminifers 

and diatoms and to interpret the palaeogeographic envi- 

ronment of this area during the Early Paleogene. 
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Figure 1. Geographical map of Russia showing the location of bore- 

hole No. 228. 

Figure 1. Carte geographique de la Russie, avec la localisation 

de la carotte no 228. 

2. Geographical location and lithology 

Bore-hole No. 228 is located in the western Polar Ural 

area, Lemva River region (66.3” N, 60.8” E) (figure 1). It 

revealed a rich Cretaceous-Tertiary record (360 m in 

thickness) overlain by 86 m of Pliocene-Quaternary sedi- 

ments. The stratigraphical description of the Cretaceous 

interval can be found in Oreshkina et al. [211. Only the 

Paleogene section is considered in the present study. 

Two lithological formations in the Paleogene interval were 

identified: Kirshorskaya (Paleocene) and Voravogskaya 

(Eocene) [2]. 

The Paleogene sediments in bore-hole No.228 (357.0- 

86.0m) are divided into three main units (figure2) from 

the base to the top (Afanasieva and Lutikov, Geological 

Survey of Vorkuta, pers. comm.): 

l the lower Kirshorskaya formation (357.0-297.0 m) 

overlies, after lithological discordance, the Upper Creta- 

ceous gaize sandstones; the bottom part is composed by 

siltstone clay, the upper one, by grey sandy gaize with 

quartz sandstone, glauconite and vegetal detritus; 

l the upper Kirshorskaya formation (297.0-274.8 m): this 

is an alternation of grey and green-grey clay and gaize 

clay with intercalations of sandstone and siltstone. 

l the Voravogskaya formation (274.8-86.0 m) overlies 

with discordance the Kirshorskaya formation; it is com- 

posed of diatomite and diatomite clay; a bed of sandy 
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glauconite clay with gravel stone is recognised 

base of the formation. 

3. Stratigraphical results 

3.1. Dinoflagellate cysts 

Dinoflagellate cysts are identified in the 

J 

Figure 2. Sedimentological log and stratigraphical 
ranges of selected dinoflagellate cysts and diatoms in 

the studied section of bore-hole No. 228. 

Figure 2. Lithologie et rkpartition stratigraphique des 

kystes de dinoflagell& et des diatomees s6lectionn6s 

dans b section de la carotte no 228. 

at the 

whole 
I 

sequence and allow a precise biostratigraphy of the stua- 

ied record. The presence of stratigraphical markers from 

Dinoflagellate zonations of other regions permits to iden- 

tify six dinoflagellate zones. The defined biostratigraphy, 

hence, can be compared with compilated Paleogene 

dinoflagellate cysts Biozonation of Powell 1231, cali- 

brated with calcareous nannoplankton and planktonic 

foraminiferal biozonations, and the interregional paleo- 

gene dinoflagellate zonation of Costa and Manum [91 

(figure 3). The dinoflagellate zones from the Petchora sec- 

tion can be also compared with regional Paleogene 

dinoflagellate zonations of Russia [4, 15, 291. 

The A/isocysfa margarita zone (357.0-287.0 m) (fig- 
we 2), determined by the presence of Deflandrea den- 

Figure 3. Correlation between the present deter- 
mined biostratigraphy and biozonations in western 

and northwestern Europe. 

Figure 3. Corr&tion entre la biozonation proposee 

ici et les biozonations de I’Europe occidentale et nord- 

occidentale. 
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ticdata, is a similar zone to that described in western 

Europe [14, 231. The biozonal limits are the first occur- 

rences of Deflandrea denticulata Albetti and of Apecto- 

dinium homomorphum (Deflandre & Cookson) Lentin & 

Williams. According to Powell 1231, the A. margarita zone 

corresponds to dinoflagellate zone D4 (pars) of Costa 

and Manum 191 and is calibrated with nannoplankton 
zone NP8 of Martini [19] and planktonic foraminiferal 

zone P4 (pars) [61 (figure 3). Hence, the sediments of 

the Kirshorskaya formation in the interval of 357.0- 

287.0 m are of Thanetian age (Late Paleocene). 

The Apectodinium hyperacanthum zone (287.0- 

284.2 m) (figure2), recognized in the Petchora section, 

is dominated by the genus Apectodinium. It corresponds 

to the west European A. hyperacanthum [231 and to the 

northwestern dinoflagellate zone D4 (pars) [91 (figure 3). 

The zonal body is between the drst occurrences of Apec- 
todinium homomorphum and Apectodinium augusturn. 

In western Europe this zone is calibrated with nanno- 

plankton zone NP9 (pars) and planktonic foraminiferal 

zones P4 (pars)-P5 (pars) (figure 3). Consequently, the 

Kirshorskaya formation sediments (287.0-284.2 m) can 

be attributed to the Thanetian (NPq(pars)). 

The Apectodinium augustum zone (284.2-271.4 m) 

(figure2) is equivalent to the west European A. augus- 

turn zone [23] and to D5a zone of Costa and Manum 

[9] (figure 3). The base is determined by the first occur- 

rence of A. augusturn (Harland) Lentin and Williams. 

According to Powell [23] this zone is calibrated with 

nannoplankton zone NP9 (pars) and planktonic foramin- 

iferal zones P5 (pars)-P6 (pars). Therefore, the Petchora 

section interval of 284.2-271.4 m can be attributed to 

the Uppermost Thanetian-Lowermost Ypresian. 

The section interval between 271.4 and 267.1 m did 

not, however, reveal any stratigraphical markers: Apec- 

todinium augustum disappeared and the next marker had 

still not occurred. 

The Wetzeliella meckelfeldensis zone is recognized in 

the interval 267.1-216.2 m (figure 2). This zone is equiva- 
lent to the west European W. meckelfeldensis and the 

northwestern sub-zone D6b (pars) 19, 231. It is defined 

by the first occurrence of W. meckelfeldensis Gocht in 

the section. According to Powell [23], it is correlated in 

western Europe with the nannoplankton zones NPlO 

(pars)-NPll (pars) and planktonic foraminiferal sub- 

zone P6b (pars) (figure 3). Consequently, the age of the 
Voravogskaya formation sediments (267.1-216.2m inter- 

val) is Ypresian. 

The Dracodinium varielongitudum zone is recognized 

between 216.2 and 175.0 m (figure 2) and has a similar 
composition as in western Europe. The biozonal bound- 

aries are the first occurrences of D. varielongitudum (Wil- 

liams & Downie) Costa & Downie at the bottom and 
Charlesdowniea coleotrhypta (Williams & Downie) Len- 
tin & Vozzhennikova at the top. Powell [23] correlates 
this zone with the nannoplankton zones NPll (pars)- 

NP12(pars) and planktonic foraminiferal zone P7 (pars) 
(figure 3). 

The Charlesdowniea coleothrypta s.1. zone is recog- 

nized in the top interval studied (175.0-86.0m) (fig- 

ure 2). It is characterized by the first appearance of the 

zone marker. The Ch. coleothrypta s.1. zone partially 

corresponds to the west European Ch. coleothrypta s. 

str. zone (nannoplankton NP12 (pars) and foraminiferal 

P8 (pars) stratigraphical interval) (figure 3). However, 

except the marker and accompanying taxa, Ch. coleo- 
thrypta rotundata (Chateauneuf and Gruas-Cavagnetto)) 

Lentin and Vozzhennikova and Areosphaeridium dikty- 

oplokum (Klumpp) Stover and Williams are also present. 

According to Chateauneuf and Cruas-Cavagnetto [8], Ch. 

coleothrypta rotundata appears stratigraphically higher 

in west Europe. This is the reason why the Ch. coleo- 

thrypta rotundata zone is identified in the Paris Basin in 

the NP12-NP14 interval [7]. According to Powell [23] 

A. diktyoplokum, another key species of the studied inter- 
val, occurs for the first time within the Pentadinium 

laticinctum zone (NP12-NP13). In the southern former 

Soviet Union, stratigraphical frameworks of the Ch. co- 

leothrypta s./. zone are allocated to the NP12-NP14 nan- 

noplankton interval [4]. Considering these correlations 

the sediments between 1 675.0-86.0 m can be dated as 

Late Ypresian. 

3.2. Benthic foraminifers 

The associations of agglutinate foraminifers are estab- 

lished for the 325.0-307.0 and 286.0-274.8-m intervals 

of the Kirshorskaya formation. The associations include 

the following species: Haplofragmoides peripheroexca- 

vatus Subbotina, Trochammina pentacamerata Lipman, 

Cyclammina coksuvorovae Ushakova and Verneuili- 

noides paleogenicus Lipman. This assemblage is analo- 

gous to those described from the western Siberian Pale- 

ocene sediments and dated as Thanetian [221. 

3.3. Diatoms 

Four biozones are determined in the studied section 

(figure 2). These zones are correlated with the diatom 

zonation of Strelnikova [261 for northern latitudes with 

the indirect correlation with nannoplankton and plank- 

tonic foraminifers zonations. 

1. The Moisseevia (= Coscinodiscus) uralensis zone is 

determined for the interval between 274.8 and 250.0 m 

by the presence of marker Moisseevia uralensis (louse) 

Strelnikova. It corresponds to the similar zone estab- 

lished in Strenikova’s zonation [261 and attributed to the 
Ypresian. 

2. The Coscinodiscus payeri zone (250.0-212.0 m). The 

base of this zone is marked by the occurrence of C. 

payeri Grunow. This zone corresponds to the same one 
of Strelnikova ]261 (NPll-NP12 zones). 

3. The Pyxilla gracilis zone (212.0-133.0 m) is deter- 
mined by the first occurrence of Pyxilla gracilis Tempere 
and Coscinodiscus decrescens Grunow. In the scheme 

of Strelnikova [261 this zone corresponds to NP12-NP13 
zones. 
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4. The Golovenkinia (= Coscinodiscus) polyactis zone 
is distinguished in the interval between 133.0 and 86.0 m. 
Golovenkinia polyactis (Grunow) Strelnikova and Bright- 
wellia hyperborea Grunow appear and Grunowiella gem- 
mata (Grunow) Van Heark, Triceratium basilica Brun and 
Coscinodiscus payeri disappear at the base of this zone. 
According to correlation with Strelnikova's scheme [26] 
and with the B. hyperborea zone of Kara Sea [11] the 
Golovenkinia polyactis zone corresponds to NP13 zone. 

It can be noted that the diatom succession from the 
bore-hole No. 228 is very similar to those of Kara Sea 
[11 ] and of eastern Ural region and western Siberia [26]. 

4. Discussion and palaeogeographical 
conclusions 

The lithological succession in bore-hole No. 228 in 
the Petchora Depression is similar to those described in 
eastern Ural and western Siberia sequences. In these adja- 
cent regions the vertical replacement of the Paleocene 
gaize-clay formation by the Eocene diatomites is also 
observed. 

The gaizes and clays of the Kirshorskaya formation 
probably reflect the Thanetian transgression (section inter- 
val between 357.0 and 274.8 m), whereas the Vora- 
vogskaya formation between 271.4 and 267.1 m could 
possibly reflect the Early Ypresian regression. The dis- 
continuity at the boundary between the Kirshorskaya and 
Voravogskaya formations and the lack of the lowermost 
Eocene dinoflagellate zones, defined in western Europe 
- -  the G. ordinata and W. astra zones [9, 23] would 
imply that the diatomites and diatomite clays of most of 
the Voravogskaya formation (266.0-86.0 m) belong to 
the second transgressive phase identified, the Ypresian 
transgression. Remains of this second transgression, fol- 
lowed by the intensive bio-silicification [27] are recogn- 
ised in the adjacent regions in the north of the Polar 
Ural [28] and in the Pai"-Hoi' [20]. The presence of dia- 
toms in the sediments in the Vishera River region, south- 
ward of the studied area, allows us to assume that the 
marine basin existed at that time as far as the Mid Ural 
region [25]. 

The microbiota assemblages, determined in bore-hole 
No. 228, reveal a broad similarity with western Siberian 
assemblages. Hence, the diatoms Pyxilla gracilis, Cosci- 
nodiscus payeri and Moisseevia uralensis are widely dis- 
tributed in this adjacent region. The dinoflagellate spe- 
cies Cerodinium markovae (Vozzhennikova) Lentin and 
Williams (Paleocene), and Wetzeliella coronata Vozzhen- 
nikova and Soaniella granulata Vozzhennikova (Eocene) 
were previously considered as western Siberian endem- 
ics. Their occurrence in the studied section suggests, how- 
ever, that stable communication existed between the 
Petchora and western Siberia marine basins during Late 
Paleocene-Early Eocene. 

The results of the diatom and dinoflagellate study allow 
then to interpret the Petchora marine basin palaeoenvi- 

Figure 4.. Paleogeographic reconstruction of the Arctic, Petchorian 
and Siberian Basins during the Thanetian-Ypresian. 
Figure 4. Reconstitution paleogeographique des bassins Arctique, 
Siberien et de Petchora pendant le Than(?tien-Ypr(~sien 

ronmental conditions during the Early Paleogene. The 
dominance in the dinoflagellate assemblages of the eco- 
groups 'Deflandrea' (Deflandrea and Cerodinium) and 
'Wetzelielloideae' (Apectodinium and Wilsonidium in the 
Thanetian, Wetzeliella, Dracodinium and Charlesdown- 
iea in the Ypresian) with, sometimes, the participation of 
Areoligera, Glaphyrocysta and Spiniferites genera, indi- 
cates shallow-water settings and a possible existence of 
lagoon and estuarine conditions in the Petchora marine 
basin during the Thanetian-Ypresian interval. The Eocene 
diatom associations, recognized in the studied record, 
are characterized in general by the predominance of 
meroplanktonic and tychopelagic species typical for epi- 
continental conditions. The increase of open sea dia- 
toms, indicating the maximum transgressive event is 
observed in the Golovenkinia polyactis zone interval (Late 
Ypresian). 

Hence, our lithological and palaeontological results 
permit the modification of the Paleogene palaeogeo- 
graphical model of Polar and Pre-Polar Ural area, previ- 
ously proposed by Shatsky [24], Ziegler et al. [30], Marin- 
covich et al. [18] and Kazmin and Natapov [16]. We 
assume that the Thanetian-Ypresian sedimentation in the 
Petchora Depression and western Siberia happened in 
one-marine basin (figure 4). 

In conclusion, the geological investigations of the 
Paleogene Petchora Depression provide new data to char- 
acterize the Paleogene Arctic history such as the exact 
times of different seaway connections, and to recon- 
struct the palaeogeography of northern Russia and the 
whole Arctic Basin area. 
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